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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a relay interval 
long in distance and also to prevent the difference of 
optical levels of each wavelength. 

SOLUTION: Four signal light of 1548, 1550, 1552 and 
1554 nm wavelengths are subjected to wavelength 
multiplexing in an optical transmission line 110. These 
light are inputted to an optical demultiplexer 210 and 
outputted to different optical transmission lines 131 to 
134 respectively. After the signal light of 1548 nm 
wavelength which is outputted to the line 131 is 
subjected to light amplification by a light amplifier 
51, it is inputted to an optical multiplexer 310. In 
such cases, a light amplifier 55 is in an off state. 
Also, the signal light of 1548 nm wavelength that is 
outputted to the line 131 is partially outputted to an 
optical transmission line 141 which is connected to an 
optical branch 1 1 and is received by an optical receiver 
71. Also, the signal light of 1548 nm wavelength which 
is outputted from an optical transmitter 81 to an 
optical transmission line 151 is subjected to light 
amplification when the amplifier 51 is in an off state, 
connected to the line 131 by an optical branch 15 and 
inputted to the multiplexer 310. The lines 132 to 134 



where light of the other wavelength flows are connected 
to the multiplexer 310 through a similar configuration 
and outputted to an optical transmission line 1 20. 
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(57) [££)] 

*fia6BLlO|C(S«Efil548nm. 1550™. 1 
552n m> 1554nm<£>4 O0>« ^^J&Sjfcfi^fiStLT^S. 

3te^ssi3i-i34(^ai^^tL^ 0 ^eins§i3iictu^$ 

3l0|CA^I$tb5o rcoi £#*8ffig55te;fr7:KffiT-S> 
5 0 4*:* eiilBl3Uwa/)*nfcl548nin^«-§-jttt3fe 

»nK 1 1 * n^3te^K u i k — a* * ixftg 
i-. *i2i«sMi35*b3te-ai»i5nca^$ixfcj6fii548n 

<0»ft^3td s «nS*fiiiBi32^I34^oi^TtPl«W 
ffl^Sr^- L,T*^jSg3lO^SlttSix3tei3fr»i20»cm* 




o 
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1 

•5^<tS:#©[«!:rSSS7tADM^4:(ix.fcKS#a 20 

-^w3teai»7i»e>A^$ixfcftfi#'i[3tsr, Bnta^t^ 

-r5fc*©fflfto*eiSISi:lliHEa«k«)3fceiSB«ct-ix 30 

ffiiEIB 2 W^^C0ftil^rojtA^^ilS»c-?-K)3tai^IzJ^ 
«5ixfcJB2©*;ia«»i:, 40 
Htitem 2 K>3tti<B3g03tA>3lcteaLSnfc3feai<SS<!: Sr 

JtSr^-iKSSlc^&L. #fl££ixfc3te*J£ft£tt{t:LX 
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3 tb<Dm<r>&;&&\zwtm2tiftm 3 ©jt^^^f 3 wag 

W3t<5i*SS^m^-t-S d i Sr^iai -f58ES3t A DMl 
[IS*«4] 3teiHKa>bA;^5*LjtSig^S{g*§-3te 

[f8#JS5] ttfii£i8a>bA;'j£i-v£.i£g£S<f*§-ft 

HulE7t^-rS^b3te^—fllliEA^$ttfc&S^ 
[fS#JS6] 3teiHK*»bA^$tifcKS0S5t«r# 
-^3fcei*gSri»bA;^£;ftfc&g#J63te£. Hute)t» 
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-fixe a6-t-5*ft^36ea» <t , 

<7> 9 ^^{tilO 305tfiiHBU^$n/cftilCD^;^(D 
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[00 0 1] 
[0 0 0 2] 

U ED FA (x/uf^AK-^^r^^tiS K 

*ffl*«H-r5Rsiw. ^^^^tc^^rff-^-^^^A 

^fT^ADM (7yK/KB3/^l) licfcOffifc** 

< yt<o * * is^^fiEif a &n o it a DMte<pmm<om 
m&>h£ <^z>^tti-v£i&m<Dig;=i* h{kicA# < m 

[0 0 0 3] 

30 gaiiE«3ftSfi< 45. * blC^tADMOiiifiy— K«35« 

*K <£ 0 L < £<t-f 5 0 

[0 0 0 4] *JBW(i±ffi^i«3i5atRoBaHjSS:/Ba:-t- 

[0 0 0 5] 

[«W8:«ftt5t«)(0#R] *«W<0ftft*lt)l£*» 
i8ffi3SBW\ 3tfii*&;)>6A;^£ix^&fi^m3fe£*& 

40 u &ft * ttKfiStc^gt $ ixfc* SrfiiSi- 5 fc A <o«R 
2 0*»«W3tU/3^«je**xt36*«»ifrffl*. f 

«ssii^fc^Tjeftj6ro»A»f««rfT9ii-t>fc, mm 

50 3C^«8^b*eaH^3tl8«5ixfcjfi*0S3tSra^ 
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[0 0 0 6] St #XW0>«ft#fift*i»J8«*K 

wis**-** u-^©*Aa/j*d«ttsnfc*eaiB 
-<o*Aayj(c««*ixfc»i^*««»t % BWEfciB 

»«^tow*A^(c»ittSnfca2<0*JSBSi:, fluffi 
»2^3t*«»co*A/3lc«ttSnfc3tea^»fc«*, 
*«3SE(cfc^TKfi*(OfflA»i«*fT5 it t>i-. Bu 
E*»^jffiS^P>B9E**—*3. ^OftAajfcKA 

[0 0 0 7] ifc. *3Bn<Oftft£B%'f'iit8HKB 

(4. 3fcea6K^e>A^SixfcKft*l[3K*#jB[fiS^»- 

a^S«fflfcffl*fc3te#£«»£, miE*»^«»lc 

— *^*AW^U— <0*AttJ*355SjR$*xfe» 2 C03t^ 
0££. mrK.fR 2<£>7t5*0J£<9 fc ? — *<7>#Aa*jK— coft 

Aa^j^*«*ixfc»3<oit»«i, miE»3«>*»tt 

»tt^*A^^ttttSixfcJB2<0**«»i, HtFH2S2 
;W***B»036Ay3^»«51xfc*iS«»i:, iftf2l&3 

"^*»«©*A^i-*^*a^3ftssiRSixfc*r^ y 

<03fe£i£BO p *>fartLd^SB 3 ^3t»ift<o*Ay3(c»j|jg 
Sit* B9l2f^7i^^3 0^dS{c^$ix3tAe^ 

«fc 9B5iE»*jfisicAy3*nfc*^jKs^a[ftL-cai/i 

-f-S^tlcJ:^ «t?«i£Btcio^T!ffift*(0#A»iifiSr 
[0 0 0 8] ^JBWfCiifittft^Sjk^ttiiMIS 

en, *eaiH*»6A^*nfcttft*«{t^*t#j6ft . 
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[0 0 0 9] **W«c«t5iB[fi^fi36*aii«K 
Btt* *CiJIBIc*Ay3d«»«**tfc36-!>— 
<t. miB**-*a^-^«)*AHJ/j»c««StLfc3te 
iJIKi:«:«*, WfE3tAm*ica«SixfcJteiStt^& 

A^$ixfciKft*fi«^**#aftS(w»jffi-r5fc«)w 

«fiBt»K*ixfc**il6fi#a{fcLX3tei3IB«-a^-r 

-b— u-^(DAa^(cA^^ttfciK5#m7t:^mjfe 
*» ^-^©*W/lA»6#»[ft»c*i«BLfca6 

[0 0 10] It *«MJCi:5iBE«#fi3t*«iSfflK 
fitt* *eaiK*»bA^*Jxfc«**l[*S:#Jfi*»iz 
»tt^5«ffii»»*lxfc*S:tt**aftLX*:eiSK 

$ixfc3tr^ y u-^t, fftfeftT-f y ^oa^a* 

HuH2^ac07tei§Bco 9 *>f5TiX3i^3l£»ft<Z>HOA^i^ 
19 Wffi»^«8Si^A^Sixfc*S:jKfi*l[^kLXa^-r 

30 SfftBiLtl^, 

[0 0 1 l] #38Wli* *ADMiiiaa«oKfi^tt*<o 
— ffi}fcif*B«:fTfc1\ iADM/-Krtt^M^ta 

KLTSS^MO h-*/ua/l'* < . tf*o 

^^T\ y- KrtX(0*(0»iKfflA3&s-BlHBX*)So 
40 [0 0 12] 4fc. *i»«»3ft»e>3Bflfe-r5i«SJ»U*if 

«**{t^*4v^*eassr»a-t-sr td«x#«. 

[0 0 13] 

ffi«:*LX*J9. «ft#ADM3SEI-igfflLfcfe<OX*> 
5o S 1 IC*J^X. ptfei^B 1 1 0 IdlS&ft 1 5 4 8 n 
50 m, 1 5 50 nm, 1 5 5 2 nm, 1 5 5 4 n mCO 4 O 
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-ttb-fixa/jrsjteaiHi 31-1 3 4i:a^jn§ 0 

ftei£SSl 3 1-1 3 4 ©«-<r^lifc/£ — D 

[0 0 14] «fi*AD-M<0Kftn£*JI+-5, iiiik. 5* 
«L # AKo^TH 1 Sr#fiBLTIftW-r-5. £lTiai&fc 
OV^TIi, 3fcfci£2& 13 1 Ktti^Slxfc 1 5 4 8 n m<D 

5 1 w^iKKia 

W»^Ktt*£ix5#£>R»3 l 0lcA/j£ix£ o :w 
ei£3£ 1 3 1 Mffl^ft*: 1 5 4 8 nmOm^Tt 

1 1 icmmzthtzftBmm 1 4 1 a^m^ 

£ixfc<Z)*>#S«S7 1 l:A^$tL§jf^tl^) 0 
[0015] ^7t, *f AKo^-Cli, fiiHK 1 3 1 tctfj 
JlZtitz 1 5 4 8 nm<^«*jfc|;i3fcJg«g5 1 £^!7<D 
*tffitC-t-^^<i:T**ii*@§§5 l*»?>bai*S:fiBr-r5. 
3fci£«»8 l^*fb*ei^SSl 5 1 iCffi^$*L;fc&§l 5 
4 8 n mCDm^it^tm^ 5 5 T**if« S ttfctg, 3t 

»»i sic^o-r^ei^ggi 3 i^»ia$ix3t^jffiS3 

l0fcA^£*L5 o 

[0 0 1 6].ft!l^a6fiK>*^Sitix53teiJIBl" 3 2-1 
3 4lco^T tra«0«ricSr^LT3t^R8S3 1 0 \zt£ 

m£tiftfc&& i 2 oicttj^i^nSo «±ic«t9y— k 
[ooi8] i2it *ig^<£>3i 2 (Dm&comm&Tf: l 

T5o<9 % l5Ii:<Kfi*:ADMaSia«wigfflLfcfe<0-Cfc 

B 2 Kjo^T, ft&mmi 1 OlCliiftft 1 5 4 8 n 
m % 1 5 5 0 nm, 1 5 5 2 n m, 1 5 5 4 n m©4 O 

<ntB*ft*W&&m£tiX\**& 0 .zti<b<Dfci* x #-0— 

3rn. 6 0 £i§i§ LT7 U-f «0«K!H]»f»^IC«:a 

£ix£#;»^!£§§4 l 0«cA^*ix-tix-t # Jxa*S*e 
iSHl 3 l'- 1-3 4lcttJ^iSJx5 0 -rfttotb. ftfiiSK 
13 1 — 1 3 4(0#*-*^lifcfc' 0(D&m(Dyt<DJ*fcfF 

[0 0 19] ifift*ADM(OBifP«CioJt5. iiig, # 
l*A«cot^Tia2S:#fiaLTlftW-rs. SiiSKo^ 
Tii, *eiiSS 1 3 1 KfcH^Sixfc 1 5 4 8 nmCOlt^ 
7t(i*^*S§§5 1 -CjtJtWSixfctt, #R«S9— 1 5 
UCfc sastStu EDFAy-h«^p,45*i9liSS 
5 l firSftiiiSa. I¥t/36»*KS4 1 0(cA^£;ft, 
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ftlCO^Tf*. figKl 3 1 \Z&t>£fttz 1 5 4 8 nm 
ofB^-36tt*»« l l «-««3ixfc3teiSK I4ilc- 
fifB305ffiy}$*L'fc<o*>3eafiS7 l KA^SitSfS £ix 

[0 0 2 0] Sfc, JfAlCo^TI*. Bm& 1 3 lCffi 
^Sixfc 1 5 4 8 n m(Din^ytteytm$%?£ 5 1 £>J-;7CO 

ttteict-Swt 5 i a»?><z>tti^£g»rr<5o 
*ai{fS8 i 1 5 1 i:^$ii«s 1 5 

10 4 8 n mCDm^nytm^ 5 5 (^J:oT^t@ifii^tL/c 

a, #5M£l 5lcJ:oT5fceii§&i 3 
^K«4 l OKA^SftS. - 

[0021] teojffifitojtd^sEns^eijias 132 — 1 

3 4«co^Tt>"Pl«0«fiKS:^LT*»*jBES4 l 0 Ic 
igUT3teiSH-i 2 1 [ctii;^ £;ft,5 0 J^±(cj:«9y-K 

[0 0 2 2] *fc % ^KSS^fij^^PSi-^ZcttcJ: 

[0 0 2 3] [2 3 13. #38 91 <D SB 3 <OHlfi<7>Jga8t* L 
T*3f9, |S]i:<»fi3feADM3SE«CiifflL)tt>^)"C*> 
30 5 0 H3(:i5PT, 1 1 OtCfi&S 1 5 4 8 n 

rru 1 550nm x 1 552nm s l'5 5 4 nm^)40 

-tix-P*ta)5c5*e«Ki"3 1-13 4tctfcJ^j$^^ 0 
-ttet>h. 13 1-13 4 <D&* iztetzfz — o 

[0 0 2 4] jKfijtADM^lftfplCfcttS. iiiS, » 
US. # AlCoi^"CH3S:#fiBL-ClftM-r'5o iiig(COU^ 
T(i. 7te^2Sl 3 lirffi^l^nfcl 5 4 8 nm<Dm^ 

1 *mX, »«tfcl : l^Ml 7 liaotSRS 
ix^:*e^|S§ 1 3 2 $rSS LtJ£»#ifiS 4 l 0 (cA^J 

CMi:o^tli, e^ISS l 3 l \zft?i£titz 1548 
n mCOff^^^Tt^l UC^^ix/t7fe§ff^7 1 \Z 

[0 0 2 5] &tz. ^Atco^rti. fii£3S 1 3 1 (Cffl 
?)£tltz 1 5 4 8 nm(0<f^-7t(i^:tii(g§S5 1 $:^70 

50 m§s8 l^bffl/lStLfc 1 5 4 8 n mCOm^TtliTfeig*! 
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»5 6«C«to-C*it«**Lfc«, *Ml6IIJ;ot* 
fei§2Sl 3 2dg^£*xft5^fl£SS4 1 OdA^Six 

[0 0 2 6] f&L<D&S<DftAmtlZ>3t&i£K 132-1 
3 4tcot^r t,Pl«<o«fiES:^LT*»^iffiS4 l 0 ( - 

iz X Y) itmm$5<D £ «S»a3t«l»*5 «t tf-tix^'ixffl 9 s 

[0 0 2 7] 0 4 14, #3g^<7)g§ 4 <DmM(DBm$:^ L 

B4IC*3^T, 1 OlCfijfcft 1 5 4 8 nm. 

1 5 5 0nm, 1 5 5 2 n nu 1554n mCO 4 0<7){f 
*36a*aSfi*fi£ixTv*a, ^tLbc03tttT u>rWft88 
[sI5f»^c«:*$Jx-53t»ft»2 1 OKA^Six-tix-e 

aafts^eaiBi 3 l — i 3 4icm^six5o 

3fcfii£B 13 1 — 13 4 Mlifcfc 

[0 0 2 8] 3 1 dW^Sixfc 1 5 4 8 nm 

<Din^yttzytm<mms ir-yt^m^ntzm. 3t^ss3 

l OdA^SixS. <Bl<Dftfi^^5atn-5*:ei2IHl 3 
2-1 3 4Kov*Tt>m*©«rt**LT**tt»3 1 

ft»*o*jas:iB«E-r4 ^ t (aot* u"</u 

0 #if«»<o g «»m*«**s J: U<-tix«xM "9 3 T 6 
[0 0 2 9] H5tt/*«^(0»5 03|jSSco?KliS*^L, 

&^T, ^teitSSl 1 OtCliiSSl 5 4 8 nm,.155 
Onm, 1 5 5 2 nm, 1 5 5 4 n m(D 4 OtDfg-^-*^ 
&fi*a£ixT^5o ^ixbco^tJir t-r^&S&tHliFrlg- 
^lwft^$K5^t»K^2 1 OdA^ix^tt^tiSft 
S#fii£aSl3 1. l 3 2l£ffl;b£n3o 
- hS^aiB*«BS:JEE< tot^5fc*5), jtfiiSK l 
31, i3 2©**i:^o©8SWffSt5, 3tfi 
S8l 3 1 {zmjjgthfr 1 5 4 8 nm, 1550 a mCO 
»**li*i9«»5 1 -C*««StLfc«. jt£*»3 1 
0UlA;fj£*x6 o f&^lSfi 1 5 5 2 nm, 1554nm 
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<ofs**^ s ffiixsjteiiiBi 3 2\z-D\,^xi>mwk(Dmf& 

«r^L-C*^88 3 1 0 «c««Six*eiSH l 2 0ic# 
^£Jx£ 0 

[0 0 3 0] ffl/j*nfcft**«fS»*f4 2ttSlC*HI 

£>z<dx oteffi&&mz> Z <fca**rffiT'fc!K 

S IRtttH jfcl#**5 J: tf-t JxeixW 0 S T bixfcW^oa 

[0 0 3 1] h 6 ii. #3gw<o^ 6 (Dmfc^Kmz^ l 

T*s»K 3C=f«i«MBKIl«ciafflL*:t»eo-C*>S. B 6 [z 
• fc^T* #gi£Kl 1 OlCfiRfil 5 4 8 nm, 155 
On m, 1 5 5 2 n m, 1 5 5 4 n mCO 4 OOff ^fctf* 

&S^S£*xt^£ 0 rixp><o#;f±T u^^^?g(Hi5ft& 
20 T-tcft^£;ix>53fc5*&3§2 i 0 I^A^i Sfttn-PixSfc: 
SftfiiHSSl 3 1, 1 3 2lCtfcJ^^ix5o 3t»K^C0ttS 
^tK- hgc£2 £ LTU*5fcit>, *fiiSBl 3 1. 13 
2(D&*iZ-<><D$L&<D3t&fr&-t'Z> 0 *>3tfiiS 
8131 JcU^SftSftliKfi 1548nm<tl552 
nm. 3tei£2Sl 3 2 tCffl^ * tl&yttZ&m 1 5 5 0 n 
m, 1 5 5 4 nmi45i 3teaiK 1 3 1 tCfiJ;/} £ frfc 
{f^-fcttfcJSHSS lT-#i#«*ixfcf£, *-&tt«3 1 

oicA^sixs. te^iftfi^jt^aix5*eai»i 3 2 

do^-C t>|i]aio«figS:^ur3t:'&jSE»3 1 OfcSliKS 
30 tLTtfiiHSSl 2 0tca^|$ix-5o 

[0 0 3 2] tU^Sixfc«[fi*a»^*tt2jaEStC*:19 
*S^ixri^^46-ffiii*gL^«^J: 9 t>i^tfcl^T*fc 

5 1 1 i:i o t* i^</uS:fl5 f let 5 1 1 ^ t-J 5 0 5E 

jtlt^fcctt^-tix-Pixa 0 ST 6ixt jKfiti^oiKft^ 
«9l»7»»n5fc*.lt*rt»^tta()T'>ftif^ t*oT3te 

^ix5 0 * 

[0 0 3 3] ^^(7)^ 7 (DMI&CDBmZ:^ L 

t*jd, it'pia^iBasBdiafflLfctiD-cfcs. ^7tc 

*5^T, 3tei£2£ 1 1 0 (Cli&g 1 5 4 8 nm, 155 
0 n m, 1 5 5 2 nm, 1 5 5 4 nm(0 4 0(7)(f^3t^ 
ttfi*a£ixTt*£o wttb^3tf4, ^r^-U- 
6 0 $riii§ LTT u>T W«(8ia»r»^-dttaaKix5*» 

*»*4 i odA/3sn*ix-en»fta*:fia6Ki 3 1 

- 1 3 4 (cffi^i $ix-5o i-^c^^>. *:e^B 13 1-1 
50 3 4(D&*{Z&tztz 3^KS^5t<D^^#ffi-r5o yt 
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1 3 1 \CthJj£ntz 15 4 8 nmtf){f ^tett3fc*9 

BUS l Xft®1&£titz'&, ^Stt ^ =?-\ 6 I I- J: 9 
EitSiv EDFAy-h*^bi5**Bg5l&S 
ftiSiSK, WtWte#£*8t84 l 0 KA^SixSo 
[ O 0 3 4 J «10i6fi<Z>3t^jEn5*eS» 13 2-1 
3 4\cr>\ t *xt>mm<nm&i:frl,Xfcft&&9&4 l OK 

*l±j6»*a6»«c««**tfc**- u— * 6 0 £ri§ 

igur^e^issi 2 iicas^^ix^ 0 a^ixfc&ft* 

[0 0 3 5] *fc, #8ftS©«ftS:B6t5;i:-i:J: - 
fe^o 7 -r /u * j»*k «fc 9 3fciiB3£o g j»»UJ*«l**s 

10 0 3 6] B8it. s (D-mmmm^ l 

T;Jo9, 3t«f««itB3ga^igfflUfct>(Z>"C*)S 0 181: 20 
£^ 110 KfiRft 1548nm, 155 

0 n m s 1 5 5 2 nm, 1 5 5 4 n mCO 4 0*7>ff ^-jfcj&S 

j F-icfta$*LS3t^je»4 i o"«cA^six-tix-eixa 
31-13 4^tti*six5 0 -r 

TfefEi^SS 13 1 — 13 4 -><nfo&(Dyt 

aim $ 

[0 0 3 7] ftfii^Sg 1 3 1 ^Wj/iSixfc 1 5 4 8 nm 
0>«-S§-36li#iSB»5 1 -C3fei«S$ixfca. 
— * 9 1 SrST, Mltl : 1 ©3t»i«[ 1 7 1 Ciot 30 
«ttSixfc3teea!& 1 3 2 JrSS Lt*»^»S4 1 0 
tcA^$*i£ 0 <&<Oftfic03fedSSIttt5*:eaiK 1 3 2- 

1 3 4Ko^T tRI«(0«fiRS:^UT3t»*««4 1 0 

[.0 0 3 8] W^*ixfcftft*fifS-^3ttt-tlx*eix*SE 
ffiggo 7 -f /u * SMftu: J: 0 %JflFBS<o g &tt£U%«HFfe 

[0039] a 9 ji. #«9i<z>s 9 <nnm<DMm&^ u 

*5<^T. ^{Ki^SS 1 1 OtCfi&fi 1 5 4 8 nm. 15 5 
0 n m. 1 5 5 2 n m % 1 5 5 4 n m<D 4 OCOff 

-&tss§4 1 oicA^Six-tn-ena^ajteijiBi 3 so 
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ioT^5t«), jtCiJIBl 3 1 , 132W 

[0 0 4 0] 3teiHKl 3.1«Cta^Sjxfc 1 5 4 8 n 
nu 1 5 5 0 nm(OS **tt*lfe3g5 1 T-jfcitB^iX 
/ct, *Slt^7— l 6 i«c«fc 9Eit$iv EDFA^ 

&2s4 1 0 KA^ £tL5 Q 1 5 5 2 n m v 15 

5 4 nm^tt^jfcj&SffiftSftfiillfcl 3 2{:o^tt)(l 
«<0»J*&^LT#i^&Rg4 1 OicA^^ttTte^S 
l 2 oicaj^ftSo i8[ft#aSixfc*li3tj5"frjKS-4 
1 0 KftiRSixfcjfc*--*^ * 6 0 £i§i§ LT3te 

1 2.1 (CttS>7$tt^o 
[0 0 4 1] ffl^ S *LJt ftft #fi{f *|-3fcfi 2 KSldftiS 

mm-r z> z 1 \c <t o r * u -<yu ^mjc -r 6 c t & x # 
[0 0 4 2] B10I1 1 0 (omi&<Dwm$: 

1 0 |C*31 ^T, 3fc<2i£S& 1 1 0 l:i±Kfi 1 5 4 8 n m, 
1 5 5 0 n rru 1 5 5 2 nm, 1 5 5 4 n m(D 4 OOOff 

U-^ 6 0 Sriiig LT7 SJKBlElSfft^ n 
4 l OJCA/iSix-ttLfixHttS^iSH 

i3i. i 3 2ica^$ns. 3t»as<o?K— hs^g 

ia*«BS:J£< ioti^tA, *eiHSSl 3 l. 13 

[0 0 4 3] *fii36aS 1 3 1 (Cffi^^tbfc 1 5 4 8 n 
m. 1 5 5 2 nm<7>{f ^feteftl^tgSff 5 1 "C3ti9«Sn 
fcK, *K»^7-1 6 lCJ:9S^$n, EDFA^ 

gg4 10i:A^$ti5o fl!l^8fil 5 5 0 nm, 15 
5 4 n mOff ■g-JtsiSjlEixS^eaiK 1 3 2 ICO^T t>|Sl 

a<o«fiESr^u-c*»a fc SK«4 i oKA^stijteeaas 
i 2ocm^^ti5o «ft*i[$*tfc*:ii*»^»[g4 

1 0iC«a*ixtjt1>— ^raU— ^ 6 0^riai§LT5te 
iUSS 12 1 lc£U^$*t5 0 
[0 0 4 4] Hi/3Sixfci6«*a«*3ttt2tt»Cje;*a 

«*ix-Ci^Sfc*— «*BLfc»^J: 9 t>mttit>X$> 
5 0 *»iaBS-eiittfiSco»iasi¥AS:^Ht Ltt^fc 

■ffl*Sr»e>-rri:dS-e#-&. *fc % «-%lflB«cofi]#«: 
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[0045] si Hi, *«wwjg i i (Drnfocowmz 

1 1 |£*5V*T, 1 1 OKteftft 1 5 4 8 nm. 

1 5 5 0 nm, 1 5 5 2 n m, 1 5 5 4 n mCQ 4 OGQja 
#3fca*tte#fi*ixTV*5. %fiiSBl 3 llcfflifcSix 
fcl 5 4 8 nm, 1550n mCOff ^*tt3t*S*BS 5 1 

1 : 1 <0jfc#ttl 7 l«C«toT»a$iXfc5£eiSHl 3 
2firgftLt36»^jSS4 1 0lcA/|$ix£o ft&^^S 
1 5 5 2 n nu 1554n mOffi -g-jft^ jEjxSJtfiiSK 
l 3 2 l:o^t tH«o«/«S:^Ut*»*ftJS4 l 0 
ICA^£*l#;<£i£2§ 1 2 OlctB^nSo 
[0 0 4 6] a3^£;ftJt&g^fiff^m2&S^7fei§ 

fl»S:«e>l-r £a*-c£* 0 *3(yi«so;fi|*#* 20 

Wfi-T 5 r <t K J: o t * ^ £r^«c-f- 5 r i: a* tr # 

[0 0 4 7] H 1 2 fi, .**WOJB 1 2 <DnM<OMH&&. 

1 2(C:fc^T, #;fci£Sgl 1 OKttRfil 5 4 8 nm, 
1 5 5 0 n m. 1 5 5 2 nm, 1554n mCO 4 oCOff 

^1 5 4 8 nm, 1 5 5 2 nmOff f-*li*iflBS5 1 30 

1 : ia>3t#«El 7 1 K«fcoT»ttSnfc3tfiai»l 3 
2£g* LT3t#^ft»4 1 OKAASix*. ftilGD&g 
1 5 5 0 n m> 1554n m<D<f 5 jtefiHSH 

1 3 2iCot*Tt,ra«05«rt«:^LT*»-'frjfi»4 1 0 
KA^Sft. KS^S^ixTpte^lSSl 2 Otca^/^ix 

So 

[0 0 4 8] bi i<om^tmmz % mjiztLit&&& 

S»J 9 ^ T 6 JxfcW^ftfi^a 9 Bfed >ix 5 fc 
[0 0 4 9] /jrib\ **M«>3lifioji5ffi-ettjKfi^*a 

R££ax£fc<DT*lift<, 8. 1 6., 3 2. 6 4 4t'tt 50 
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SoMtC^t^So *fc. A*#*>«*t>* 15 
5 0 nm^(C|Sg££jx<5 t<Z>"Ctti< 1 3 0 0 nmflFfc 

£ix£ t>C0T*fi/cC< . 2. .5 G b p s , SGbps. 1 

ocbpscttr^K h y y —(D&m&'timx'aoz* 

[0 0 5 0] *»«StLt, r 

- oa^^ <c e xm m <z>mm & w-r t <o -c fcixtf 

J; 0#A«*^»ft5fc*iBfi:#»*K^*«« 
[0 0 5 1 ] 

[*MoS»«] WJLIftW Lfc<fc *«WJcj:ixtfft 

[0 0 5 2] £fc, **8SS±9 384-t-5a^ttm*«l 
[0 0 5 3] 

lea i ] i <oiii6(o?igffiS:^-t"ig-c-fc5o 

[02] *&m(Dm2<Dnm<DMm$:^irmxp>z> 0 
im3] &&w<Dm3<Dmm<DBm&^-tmx3bz> 0 • 

[0 4] **MO»4<o|ijSfiw?g«iS:*-t-|aT**>5o 

[as] *«w^»5ois]ffi©?ig«ifc7p-ria"c*>5. 
[0 6] *«fflo*6<oiiiiifi^jBa8Sr*-ria-e*)S, 
IB7] *&m(Dm7 <Dmfc(omm&7F-fmxjbz> 0 

[0 8] 8 O^il^^fiffe5o 

• [0 9] &$&w<dm9 <Dmfe<Dmm&^'fmx$bz> 0 
[010] *&w<omi ocomtifovMm&^-tmxzb 

[011] i <75Htt<o»ffi£*-ria-e*> 

[0 12] 2<Oj|lfi(0»lifc«-rH-e*> 
6o 
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11 — 18. 171 — 174 

5 1—58 }fcig*I3§ 

6 0 Tfei^—^r^-U— ^ 

71-74 Ttsms* 

8 1-84 yt^m$s 

9 1—94 5fcT-r V ^ 
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